








Studies toward a prebiotic protometabolism 









Thesis Submitted to University College London  




 ppe di    part 4 
eeeeee-eeeneennennenneeeennnnnn eeennnennneeennnenen
Annninomnnin (222) 
 333: 1m mmm snnnmmmm ({{{ mmn{ {OmOO-d{ { 0.{   10.5 nnm) o  222{ nimn nnnansions (nnn mding 
























 334: 13C mmm snnnmmmm (151 mmn{ {OmOO-d{ { {   1){ nnm) o  222 nimn O   135 snnnmmmm (0  

























































































 342: 1m mmm snnnmmmm ( {{ mmn{ {O0O { 0.{   1.{ nnm) o  222 nmmdn nmodmnm a mnm Oonnn mnsin 









































































 mnmnmm osn (225) 
 347: 1m mmm snnnmma ({{{ mmn{ {m0ODO0O{ 1:1 { 3.{   5.5 nnm) o  pop{ 225 iso amnd  mom mnn 
mnanmion o  g nno a dnnndn (5{{mm) in nm 1 nnosnnamn .m  nm (1m) am {{  C  om 1{ n and mottom{ 



























0{0-dinmnonnannma dnnndn (227) 
 348: 1m mmm snnnmmmm ({{{ mmn{ {COC 3 { {.5   1.5 nnm) o  227 (iso amnd as ims 1-mnmnn -nnmi-

































 350: 13C mmm snnnmmmm (151 mmn{ {COC 3 { {   0{{ nnm) o  227 (iso amnd as ims 1-mnmnn -nnmi-
















































 -((0{0-dinmnonnnmnn )amino)-1m-imidano n-5-nam.onamidn (228) 



































 355: 13C mmm snnnmmmm (151 mmn{ {COC 3 { {   0{{ nnm) o  228 nimn nnnansions o.nm aid and 



































 357: 1m-13C mmOC mmm snnnmmmm ({{{ mmn{ {mnCm-d3 ) o  228.  nn nommn amions msnd mo non imm 






































m1-(-O-mi.o mmanosn )-()m)-annninomnnin (224 )                                                                         
and m1-(-O-mi.o mmanosn )-()O)-annninomnnin (224m) 

















































































































































































































 366: m LC mmann o  nmmdn 224 (Oiasmnmnomnm     3.11 min  Oiasmnmnomnm m    .15 min) nimn 























nnnnma  in ommamion 
Oing n nnmsma  X-man di  manmion dama nnmn no  nnmnd msing an  gilent Super ov  )Du l Source) sing n 
nmnsma  X-man di  manmomnmnm n minnnd nimn an Am as CCO Onmnnmom. A   dama snms no  nnmnd am 15{   
msing CmK madiamion (    1.5 1)   ).  nn dama nnmn an mimnd and nmonnssnd msing mnn Crys lisPro 
nmogmam and mnn damasnms nnmn nommnnmnd  om Lomnnmn and no aminamion n  nnms. Ommmnmmmn so mmion and 
mn innmnnm nas annomn isnnd msing Om LXO-11 and Om LXL-11{ mnsnnnmi.n n.  nn nmnsma  
smmmnmmmns nnmn so .nd msing dimnnm mnmnods. A   non-nndmognn amoms nnmn mn innd anisommonina  n. 
mndmognn amoms a  i iamnd nimn onngnn and nimmognn amoms nnmn mn innd isommonina  n in nosimions 
idnnmi ind in mnn di  nmnnnn somminm man om in gnomnmmina  n nonsmmainnd nosimions{ nni n nndmognn 
amoms assoniamnd nimn nam.on amoms nnmn mn innd isommonina  n in gnomnmmina  n nonsmmainnd 
nosimions. Cmnsma  ogmannin and mn innmnnm namamnmnms  om a   nmnsma  smmmnmmmns amn gi.nn in mnn ma. n 


















compou d 222 285 284n 208 298 
aaaaaaaa aaaaaaa C6H8N4O2  CC11H10N6O3)2CH2O) C11H12N6O4 C12H38Ca3N12O29P6 
CC13H15N6O5) 
CH2O)0383 
Mallaaa-1 168316 566352 292327 1120360 349327 
aammmaa mmmmaa aacaaaacaa aacaaaacaa aacaaaacaa aacaaaacaa maaaaacaa 
mpaaa laaap P21la P21ln P21la P21la P-1 
alÅ 6368948C7) 1837664C4) 736237C2) 10359420C10) 1133819C2) 
blÅ 14304389C15) 5330070C10) 7324320C10) 22320680C10) 1431561C3) 
clÅ 7322458C9) 2333702C4) 2138767C4) 18334810C10) 1632079C3) 
 l° 90 90 90 90 673126C2) 
l° 9338750C11) 933478C2) 1199308C4) 10231080C10) 763398C2) 
l° 90 90 90 90 743371C2) 
VlÅ3 6773171C13) 2320347C8) 1199308C4) 4220361C5) 2291397C9) 
Z 4 4 4 4 6 
aaaa   al aa3 13649 13627 13619 13727 13518 
FC000) 35230 1176 608 2304 1094 
CCaK )laa1 13090 13154 13084 63556 13044 
TlK 15030C1) 15030C1) 15030C1) 15030C1) 15030C1) 
aammmaa mamalaa 0328 5 0326 5 0315 0333 5 0327 5 0313 0314 5 0312 5 0309 0322 5 0318 5 0313 0332 5 0322 5 0311 
aceae aacla 
-8  a  8 
-17    17 
-8  a  8 
-22  a  21 
-6    4 
-27  a  27 
-9  a  7 
-7    8 
-18  a  26 
-13  a  13 
-27    27 
-22  a  22 
-13  a  13 
-17    17 
-20  a  20 
aaaaaamae 
aaaaaamaacm 
9206 8245 4244 72333 47318 
acasaa aaaaaamaacm 1328 4113 2123 8486 9144 
Racm 030198 030251 030135 030325 030328 
aaaaaamaacm  ama 
I > 2CI) 
1294 3582 1969 8083 8409 
ca3 paaaaamaam 110 405 207 564 750 
RCF)  F > 2C)) 030383 030357 030317 030471 030371 
RRCF2)  F > 2C)) 031004 030420 030339 030487 030399 
RCF)  aaa eama 030389 030934 030826 031270 030988 
RRCF2)  aaa eama 031007 031002 030846 031287 031020 
a Caac3  aae3) 
aÅ3 
0369  -0366 0323  -0321 0322  -0326  2320  -1334 0359  -0324 
